ABSTRACT
INTRODUCTION
ccording to the Talmud (fifth century A.D.), the juice of a kidney was the recommended remedy for 'Otalgia'. 1 Ear pain (otalgia) can be divided into 2 main types: primary and secondary. Primary ear pain is an entity whereby the origin of pain comes from the ear itself. In close to 50% of cases, however, the source of pain does not reside within the ear but rather originates from sources distant from the ear-so called "referred otalgia". 2 Referred otalgia A can be likened to an "alarm bell" signaling a head and neck ailment often of benign nature, yet, it may be the earliest warning of a veiled malignancy. 1 The sensory innervations of the ear is served by auriculotemporal branch of the fifth cranial nerve, the first and second cervical nerves, the Jacobson branch of the glossopharyngeal nerve, the Arnold branch of the vagus nerve and the Ramsey Hunt branch of the facial nerve. Not surprisingly, noxious stimulation of any branch of cranial nerves V, VII, IX, X and cervical nerves 1, 2 and 3 may be interpreted as otalgia. 3 If pathologic problems in the area supplied by these nerves have been ruled out, the neuralgia should be considered in the differential diagnosis. Psychogenic factors must be identified and treated before any type of surgical therapy is recommended. The complexity of this field may sometimes require the caring physician to call for consultations from colleagues in the fields of oral surgery, orthopaedics, neurology, or neurosurgery. 4 Our study was designed to evaluate the causes of referred (secondary) otalgia.
PATIENTS AND METHODS
This case series study is concerned with 79 patients presented with secondary (referred) otalgia. The cases were collected from the Outpatient Department of ENT at Al-Jamhory Teaching Hospital, Mosul/IRAQ and the private clinics of the authors for the period from Jan. 2010 to Sept. 2011. Detailed history was taken and full ENT examination was performed including rigid and fibro-optic endoscopy of the nasal cavity, postnasal space, larynx and hypopharynx. All patients were proved to have secondary otalgia after excluding any primary cause.
Investigations like X-ray of temporomandibular joint, orthopantomogram (OPG), X-ray of cervical veretebrae, CT scan and MRI were done accordingly.
Dentist and rheumatologist consultation was obtained accordingly to confirm diagnosis of temporomandibular joint dysfunction, dental pain and cervical spondylosis.
The parameters analyzed included age and sex of patients and site, duration, frequency and severity of otalgia. The severity of aural pain was assessed by patients using visual score. Finally, the most likely diagnosis of secondary otalgia was documented.
RESULTS
The study included 34 male patients (43.1 %) and 45 females (56.9%) with a ratio of 1:1.3 (Figure 1) . The mean age of our patients was 33.3 years with a range of 4-80 years. The frequency of secondary otalgia increased with age where the peak age of presentation was in the fourth decade of life and thereafter decreased in old age groups (Figure 2) .
Sixty two patients (78.5%) complained from otalgia inside the ear, whereas 12 patients (15.2%) stated that they felt otalgia around the ear. The remaining 5 patients (6.3%) complained from otalgia in and around the ear.
Evaluation of severity of pain was done according to pain visual analog scale (Figure 3) . Seven patients (8.8%) referred that their pain was very severe (5), whereas 26 patients (33%) documented that their pain was severe (4). Moderate (3) aural pain was felt by 29 (36.6%) patients. Fifteen (19%) and 2 (2.6%) patients stated that referred otalgia was mild (2) and very mild (1) respectively. 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23 Temporomandibular joint dysfunction was found to be the main cause of secondary otalgia in 37.9% of patients with a mean age at presentation of 34.7 years. Pharyngitis (24%), dental pain (17.7%) and cervical spondylosis or myalgia (7.6%) were the other causes of secondary otalgia ( On the contrary, Flood LM 9 believed that dental causes are the main causes of secondary otalgia. We can explain this variation by the fact that temporomandibular joint disorders and dental pain cause referred ear pain via the trigeminal nerve and both conditions can be presented simultaneously. Indeed, dental problems can lead to temporomandibular joint disorders. Pharyngitis was the second cause of otalgia in our series with a male predominance and mean age of 29.1 years. John et al 3 reported that tonsillitis and pharyngitis are very common causes of earache in children, less commonly laryngitis, laryngeal tumours, oesophagitis and even angina pectoris may manifest as otalgia. Similarly, Abdullah V et al. 1 Stated that common infections often have referred otalgia as a major symptom, particularly tonsillitis, quinsy, or post-tonsillectomy infection via the glossopharyngeal nerve, and mumps parotitis by stretching the sensitive parotid fascia via the trigeminal nerve. Cervical spondylosis and myalgia constituted 7.6% of causes of secondary otalgia in our patients. Jaber JJ et al 7 in studying cervical spine causes for referred otalgia believed that cervical spine degenerative diseases in the elderly will begin to emerge as a major aetiological source for referred ear pain as elderly citizens aged 65 and over constitute over 13% of the United States population.
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In our study we labeled the patient to have secondary otalgia after excluding any primary cause. Dentist and rheumatologist consultation was obtained accordingly to confirm the diagnosis.
Kuttila SJ et al 6 suggested that in patients with otalgia, it is important initially to rule out infectious otologic and nasopharyngeal diseases that may cause aural pain. Thereafter, the patient should be referred to a stomatognathically experienced dentist to rule out stomatognathic causes of otalgia. If there is doubt after dental clinical examination, infiltration of local anaesthetic around a suspected tooth may produce temporary relief and thus diagnostic confirmation. If no stomatognathic cause of otalgia can be found, the next step is to explore the frequency of stress symptoms, bruxism, and recurrent neck pain. 6, 8 Rarely, secondary otalgia may be the sole presenting symptom of some diseases. Vedasalam et al 10 described a peculiar 74 years old woman with internal laryngocele who presented with severe right ear pain associated with bleeding and vertigo of 2 months duration. Moreover, Amirhaeri S, Spencer D and Sheikh M et al 11, 12 each presented two patients with sudden ear pain as the sole presentation of cardiac ischaemia. The underlying pathophysiology of the referred otalgia in these patients can be explained by the autonomic dysfunction of the auricular branch of the vagus nerve. Although these are very rare presentations as they are not shown in our series, the importance of recognizing them is vital, as outcomes may be worsened and appropriate therapy may be delayed or misdirected.
Despite the low frequency of malignant upper aerodigestive tract tumours in our study as only 3 patient (3.8%) suffering from carcinoma of larynx and tongue presented with secondary otalgia, a well-known strong association between cancer and otalgia exists and the results of missed diagnosis can be devastating. 3 Visvanathan V. and Kelly G. 13 believed that the main concern in a patient with referred otalgia is overlooking a malignant lesion in the upper aerodigestive tract or base of skull/infratemporal fossae. Moreover, Leonetti JP et al 14 reported that otalgia could be an isolated symptom of malignant infratemporal tumors. Adenoid cystic carcinoma was the most commonly seen tumor in their patients. From these findings we recommend to consider laryngeal and pharyngeal cancer as a cause of earache in patients with normal ear findings.
CONCLUSION
Temporomandibular joint dysfunction, pharyngitis, dental problems and cervical nerve root pain were the commonest causes of secondary otalgia. Moreover, upper aerodigestive tract malignancies should be considered in the differential diagnosis.
